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A pupil's experiences between the ages of 1 1 and 16 probably shape his 
ultimate view of science and of the natural world. During th«se years 
most youngsters become more adept at thinking conceptually. Since 
concepts are at the heart of science, this is the age at which most stu- 
dents first gain the ability to. study science in a really organized way. 
Here, too, the commitment for or against sctepce as an interest or a 
vocation is often made. (f 
./"Paradoxically, the students at this critical age have been the ones 
least affected by the recent effort to produce new science instructional 
materials. Despite a number of commendable efforts to improve the 
situation, the middle years stand today as a comparatively weak link in 
science education between-the rapidly changing elementary curriculum 
and the recently revitalized high school science courses. This volume 
and its accompanying materials represent one attempt to provide a 
sound approach to instruction for this relatively uncharted level. 

At the outset the organizers of the ISCS Project decided that it 
would be shortsighted and unwise to try to fill the gap in middle 
school science education by simply writing another textbook. Vfe chose 
instead to challenge some of the most firmly established concepts 
about how to te^ch and just what science material can and should be 
taught, to adolescents. The ISCS staff have tended to mistrust what 
authorities believe about schools, teachers, children, and teaching until 
we have had the chance to test these assumptions in actual, classrooms 
with real children. As conflicts have arisen, our policy has-been to rely 
more upon what we saw happening in the schools^than upon what 
authorities said could or would happen. It is largely because" of this 
policy that the ISCS materials represent a substantial departure from 
the norm. 

The primary difference between the ISCS program and more con- 
ventional approaches is the fact that it allows each student to. travel 



at his own pace, and it permits the scope and sequence of instruction 
( to vary with his interests, abilities, and background. The ISCS writers 
have systematically tried to give the student more of a role in deciding 
what he should study next and how' soon he should study it. When the* 
materials are used as intended, the ISCS teacher serves more as a 
-"rirek:~-eTi3vr* : -~thatt-4^ 

answer the questions that arise from his own study rather than to try 
to anticipate and package what the student needs to know. 

There is nothing radically new in the ISCS approach to instruction. 
Outstanding teachers from Socrates to Mark Hopkins have stressed the 
need to personalize education. ISCS has tried to do something more 
than pay lip service to this goal. ISCS' major contribution has been' to 
design a system whereby an averagtf teacher, operating under normal 
constraints, in an ordinary classroom with ordinary children, can in- 
deed give maximum attention to each student's progress. 

The development of the ISCS material has been a group cfTort from 
the outset It began in 1962, when outstanding educators met to decide 
what might be done to improve middle-grade science teaching." The 
recommendations of these conferences were converted into a tentative 
plan for a set of instructional materials by a small group of Florida 
State University faculty" members. Small-scale writing sessions con- 
ducted on the Florida State campus during 1964 and 1965 resulted in- 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preliminary work was .sup- 
ported by funds generously provided by The Florida State University, 

In June of 1966; financial support was provided by the United States 
Office of Education, and the preliminary effort was formalized into 
the ISCS Project. Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort. 

The first draft of these materials was produced in 1968, during a. 
summer writing conference. The conferees were scientists, science 
educators, and junior high school teachers drawn from all over the 
United -States. The original materials have been revised three times 
prior to their publication in this volume. More than 150 writers have 
contributed to the materials, and more than 180,000 children, in 46 
states, have been involved in their field testing. 

We sincerely hope that the teachers and students who will use this 
material will find that the great amount of time, money, and effort 
that has gone into its development has been worthwhile.' 

Tallahassee, Florida The Directors 

February 1972 intermediate science curriculum study 
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Notes to 



This Record Book is where you should write your answers. 
Dry to fi|l in the answer to each question as you f come to it. 
If the lines are not- long enough for your answers, use the mar- 
gin, too. • ' 

Fill in the blank tables with the data from your experiments. 
Ahd use the grids to plot your graphs. Naturally, the answers 
depend on what has come before in the particiilAr chapter or 
excursion. Dp your reading in the textbook and use this book 
only Tor writing down your answers. 




Otes to the Teacher 



Answers preceded by "asterisks indicate that the answers we have 
supplied are ^ppcpx'jmate answers. In these ca*;es, o\htr answers 
may also be accepted. Ln almost every instance, these variable 
answer^ are t of ^'quantitative nature and are based on ipeasure- 
mepts the students^tfitlms^lves'make. 

."- / v - .; ..<•••• 
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CHECKUP 

1 S perm is the "bit of information 1 ' provided by male plan ts or 
animals in the formation of offspring . ^ 

7 An egg is the "bit of informa tion" provided bv, female plants. or 
animals in the .-formation of offspri ng. _ — — 

* The sperm joins with the eg g to produce th e first cell of the new 



offspring 



a Pollen (the sperm) joins the egg, in any of a variety of ways. Thes e 

2 cells fuse and the fused, cell is the first cell of the new seed. , 

Straight or curly;/ the curlv wings do not lie flat against the 

body of the fl y. rvj — L_ ' — 

k Red or brown (Brown is often called "sepia.") 



« Light brown, with darker stripes around lower body 
h Seven, or less, stri pes — — ,_ 



m Wing sizes may vary. Most other 'variations are too small to 

be readily feen with the hand lens. ; , _ 1^1" 

□ 1 . 2 . Aside from male /female d ifferences, all the flics in APY one vifll 



Chapter i 
Red Eyes and 
Curly Wings 



Checkup. Most students 
should do Excursion 1-1 
whether or not they success- 
fully answer the four ques- 
tions. 



Tabl« 1-1. The row of Onstl©* 
on the male s front leg (the 
•ex comb) it hard to. see 
However, extra time spent In 
thd identification of the sex 
differences will pay oft for the 
students The ability to sepa- 
rate the flies Correctly is basic 
to all the following work in the 
chapter. 



Table 1-1 



Male 




Female 


Ucnnite black tail end 




Lighter tail end 


Blunt tail end 




Fainted tail end 


Slightly smaller 




Slightly larger 


Row of bristles bn front leg 


No row of bristles v ort front leg 


One point at tip of tail 


Two points at tip of tail 


Wings smaller 


Wings larger 



Table 1-2. Be sure that the 
vials of flies of the two part- 
ners are different in the; fea- 
tures listed. 

Table 1-2 



□ 1-4- 



Features 


Your Vial & I 


, Partner's Vial # l 


Shaipe of wings 


Straight 


Cui>l£ 


Eye color ' 


Browp 


*)Red 



1-6. Although the students 
have inadequate knowledge 
to predict It rjilght be inter- 
esting to ask some of them 
why they made the predic- 
tions that they did 



m-5. Purc slrain could bc-oper^iopally defined as a strai n with a ~ 

feature that has shown no. variation over several generations. ' 

" ~ ~ ^ ' — 7 — " ;'j 

□ 1-6: , Answers will vary. Subsequently the Student will find that all 

the offspring -will have straight wings and red eyes. H owever, Jfie cannot 
be expected to predict this yet, * « 

m-7. The offspring would be identical iq their .parent s, "i.e., they... 



would be pure strain for' one or. trie ot hex. feature> 

. . « — ; f .. - 

Figure 1-5 \ 



Mating: 



Sex 



Feature 



X 



Sex 



Feature 



Your Name: 
Date; ! 



.4 . 



Class Section: 



Vial #2 






FIRST-GENERATION PLANNING CHART 

v. 


Event 


Date Done* or Observed 


Vtnl # 1 cleared of adults 


Day 1 (<;,£.. Sept. 15) 


Vial #2 prepared 


Day 1 (e.g., Sept. 15) 


Males Sc virgin females put 
in virfl #2 


Dav 2 f£ c Sent 16) 


Eggs observed 


Day 2 (e.g., Sept. 16) 


Larvae observed 


Day 8 (e.g., Sept. 23) 


Parent flics cleared from via! #2 


Day 8 (e.g., Sept. 23) " 


Pupae observed 


Day 10 (e.g., Sept. 25) 


Adults observed 


Day 14 (e.g., Sept. 29) 

.a * . 



Table 1-5. The sample entries 
in the table are only given as 
a guide Tne actual timo for 
the cycle is greatly de- 
pendent on temperature, and 
may be somewhat shorter 6r 
longer than is shown The 
Important thing is that the 
student observes the pro- 
gress dairy. 



Table ,1-5 



Table 1-6 



— f r ~~ f ~? 5 

Eye Color or Wing Shape 


Number of Flies 
















■» 

• kit — 1 ' 



Table 1-6. All the . first- 
generation flies should have 
red eyes and straight wings. 
Therefore, Table 1-6 should 
list either red eyes or straight 
wings for the total number of 
flies. - 



□ 1-8. Table 1-7 





Feature Variation 




(State eye-color or wing-shape variation.) 


Parents 




First-generation 




offspring 





Table 1-7. Whichever feature 
(red eyes or straight wings) is 
listed for parents, the same 
should be listed for the first- 
generation offspring. 



□1-g All offspring should look like one Tht the other parent. This 



answer may or may not agree with l-6's predictibhr 



3 



1 



1-11, Once aoain. It may bo 
interesting to ask why the 
student made a. particular 
prediction ^ 



Tabt* 1-8. The student Is in- 
structed to discuss the plan 
for another generation with 
you. getting your help, if nee- 
pessary, and your approval, 
before beginning the experi- 
ment 6e sure that the plan 
allows for the clearing of vlai 
^2 within 10 hours of the 
mating time. The timing df the 
cycle wilt be temperature- 
dependent again. 



Table 1-9. Parents should be 
listed as having red eyes and 
straight wings. Th«e offspring 
should show an approximate 
ratio of 3 to 1 for red eyes to 
brown eyes and for straight 
wings to curly wtngs. 



Ql-10- All^hservatioos should sh\n v i\ consis tent pattern, i.e., all 
^ first-generation pffspring will look lifc^ one of the parent s. 
□ 1-11; The predicted answer will vary. Accept any answer/ 

Table 1^8 I 



Event 


Date Done or Observed 


Vial* #2 cleared of adults 


Day 1 (e.g., Sept, 30) 


. Vial #3 prepared 


Day 1 (e.g.,- Sept. 30) 


Malq* & virgin females put in 
vial # 3 • 


Day 2 (e.g., Oct. 1) °, 


"T 1 '- 1 ' : 1 ■ ■ 

, . Eggs observed 

— ^ ^ ^ 


. Day 2 (e.g.. DjcL JL) 1 .„ 


Larvae observed 


Day 8 (e.g., Oct. 7) . 


Parent fli^s c\c^rcd4^0fr\ vial #3 


Day 8 (e.g., Oct 7) 


p\pae observed ^ 


Day 10 (e.g., Oct 9) 


AcfntV^bserved 


■ 1 1— i— r— r- 

Day 14 (e.g., Oct. 43) 

♦ 



q^_^2 Answers will v^ry. 



Table 1-9 





Feature Variation - \, 
(State what eye cc^rs and wing shapes you findf 


Parents 




Secqpd-gcncration 
, offspring 


> 



ni-13. •■■The 3-to-l ratio of one type of fly to the other. In terms <Q6 jd 
the two-bit model, if each parent contributes one bit of information 



16 ' 



to the Offspring, a nd one bit can mask t u he other, t hen the parcels mus t 



"7 



have 2 different kinds of bits for each feature. 



Problem Break 1-1 

1- The description of your original flies. 



2. The results of your crossing experiments. 



/ 3. Partner's description of his flies _ 



4. Other observations or conclusions. 



b 



Problem Break 1-1. The stu- 
dent should be able to find 
the alternative feature to the 
one He studied (eye color or — 
wing shape). He should also 
be able to determine an ap- 
proximate 3-to-1 ratio of the "I 
features. From this, the par- 4 
ents can be deduced to be of 
mixed strain, because each* 
* must have been able to con- 
tribute a bit for the masked 
feature. Likewise^ the grand- 
parents can be deduced as 
pure strain In order for them 
to have Identical mixed-strain 
offspring 

) 

2*1 . Be alert for students 
erroneously stating that the 
beans differ In sex according 
to color. 




(Sec teacher note on page 22 of text for suggested reasoning on Problem 
Break M ) 



Beans may differ in. size, weight, color, spottedness, thickness 

of coat, etc. ; . . 

The brown strain ■• , , 



Chapter 2 
That's Using 
the Old Bean 
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T«W 2-1- Vwo beakers *f 
b«aht>hou!d lotal 225 tb 
250. At this poln^the itudent 
may not understand ratioi. or 
the rouncHng-offjprocesa. and 
should do Excursion 2-1. 



2-7. Number of brown beans 

to number of whije beans 

m 174 to 62 

(sample count) 

Rouyh ratto « £.8 to 1 . 

Rounded-off ratio" T 3 to 1 



Problem Break 2-1. The stu- 
dent cannot see all the ker- 
nels of com on the second- 
generation ear. From the 
observable ones, however, 
typical counts might be these: 
Dark kernels =271 
Light kernels = 92 
Rough ratio =n 2.95 tq 1 
Rounded-off ratio = 3 to 1 



Chapter 3 
Watch Your 
Peas and Q's 



□ 2*3. 



The white strain 



□ 2-4 Answcrs W »H vary. Accept any answer. 

□ 2-5 ^ ot ^ kr{)\vn and white beans 



than white 



Table 2-1 






SAMPLE COUNT OF 


SECOND-GENERATION BEANS 


Brown Beans,. 


White Beans 


. Ratio 


K 1 74 (approx.) 


62 (approx.) 
» 


2.8:1 . 


r-j 2ta7 *Ratio should be 3 brown to l ^hitc. 



P2-8 ^ a ** os should be close. 



□2-9 First-generation beans were brown; some second-generation 
beans were brown and others are white; the ratio of brown to white 



beans is/3 \ 1. 



7 



> * - \ 

Questions J, 2, 3, and 4, are not intended to be answered here in the 
Record Book. They are intended-to point out to the student the prober 
(ems he will be exploring in th\ remainder of this unit. 



A 



Problem Break 2-J » 

-J 

■ 

From the drawings, the student should be able to verify that there 
are 3 dark kernels to 1 light kenreTin the second-generation corn. 

All peas in package will be smooth and uniformly colored. 
□3-2 No. A P ure stra * n must produce the same type offspring Yor 

several generations. There is no way of knowing whether these peas 

■ S~ ~ ~ . : ^-g 

are the result of such generations. 



: C 
r - 



Q3-3 Impossib le to predi ct 



Q3-4 They a rc the same. 
4 



Q3_5 Answers will vary, but accept all answers. 



_____ 3-$. Note that the student 

should not have boon able to 

_k Prediction should include -the idea that omly smooth peas would make a prediction in ques- 

LJ3-»-__ 1- •■-». ,■ .--,■ J — J fr tion 3-3 

result. ^ 

□ 3-7 So fa r there * s nQ evidence of any kind thai there are anythi ng 
but smdoth type peas in previous generations. 



□3-T. 



M should be correct. 



□ 3-0 vAt| &fre smooth pea s. 



q-jj^Iq Pure^strain plants : ; 

The y would frU;be smooth, . 

Q3_-|2 A pure strain is 3 strain with a feature (hat shows no variation 

over* several gen erations. r 

q^ 13 All peas will be wrimklpd and uniformly colored. * * 

Q3_ 14 These ^re wrinkleci; the previous ones were smooth. 
Q3^15 and 3-16 T^S peas should all be wrinkled. The reason' should 

be that the parent pe as were pure strain. ■ 

□<M7 V Round 



□3-H._ Wrinkted — , — 

__$.19 Ail the peas should look like one of th> parents: 

Tne Y should all look alike, i.e., round (or smooth). 

s 

qj.21 The round (or smooth jyparqnt 

" r 



There will be smooth and wrinkled peas in a ratio of 
3 smooth to 1 wrinkled, 



3-13, Also, all are roughly the 
Mime size. 



3-15. Note that in order to 
make this prediction, tfie as- 
sumption that they are pure 
strain must be made. * 




\ 



3-1. In the 
paragraph following the 
problem break, students nre 
told to \iy to describe a model 
for inheritance in their 
Record Book. It they can No 
space has been specifically 
provided for this, but the tew 
It any. who try. can wHt^ at 
the bottom of ttws page *>' 



Problem Break 3-1. Three 
petrl dishes of tobacco seed 
lings will contafn about 
45 plants. There should be 
30-35 green plants and 
tO-15 white 



Q3_23 52 smooth (o 17 wrinkl ed 
3 : ! 



□ 3-24.. 



(7)3-25 Should be th^amc 



□ 3-26 Should be the same 



Q3-27.a. two indivi duals of the same pure strain are crossed, 

all offspring took like the parents. 

1 1 

b When two individuals of different pure strains arc crossed, 
the offspring resemble 6ne parent and not the other. 



Chapter 4 
Bits of 
Information 

4-1 p. In an effort to urVfege 
the one-bit model, students 
may come up with some 
novel explanations for the 
reappearance of white beans. 
Generally, they will have to 
make some rather wild as- 
sumptions, and the model will 
become quite complicated. 
This, of course, is a contra-' 
diction qf the idea of a model, 
but the question leads nicety 
into the following problem 
break. 



Problem Break 3-1 



\ 



Students should infer that parents were all alike (all green) and Jhat 
grandparents were of two different colors (green and white). 

n4-1. Three 'were smooth (round) and I was wrinkled. 



□4-2. Browi1 



□ 4-3. 



White 



□4.4 Brown 



□4-S. Answers will vary— either brown or whi te. 
n4-fi Brown * 



l~14-7. F f oro the brown parent, i.e., parent #1 



□4-8. Because parent #2 had only bits of information for white :< 
□4-9. Brown 



fj4-1 0. The appearance of white beans cannot be explained by using 



the one-bit model. 
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It is impossible to predict the new model suggested by the student. 
Some may come up with a two-bit model, but not be able to make 
it work. Accept the student's best efl'ort. 

r-n tt One brown bit and one while bit 

l_j4-n. — _ — — ~7 

Q4-12 The white bit may bejefettive. Other answers may alsobe 
R iven, e.g., that the white bit was "lost: 1 or that' the brown bit over- 
powers the white bit. * : 

□4-13. Prown — 



( -j 4 _ 14 The white bit is masked by the brown bit. 
j-^g One brown bit* and one white bit 

□4-1«._l£2 w 2L_. 



Brown 



□4-17. 

r-i* 10 One brown and one white in each individual f 

I : « T 

* I 

Q4_t9 One square from each bag 

□4-20. / Two brown squares * 

^ One brown square and one colorless square 

/_ Two colorless squares 



4-12. It Is quite probable that 
many students will not come 
, up with an answer. This is not 
' crucial. The following activity 
la designed to solve the prot>- 
lem. 

( 



4-20. It Is possible that a more 
perceptive student may place 
two check marks next to the 
middle combination of 
squares. 



Table 4-1 



COMBINATIONS OF SQUARES IN SECOND GENERATION 



» : 




1 Brown 






2 Brown 


1 Colorless 


2. Colorless 


Check 






y 


marks 








Totals 


1 . * 




1 



/ 



Table 4-1. The totals will only 
approximate 1 5 : 30 : 1 5. To 
get closer to a rounded-off 
1 :2; 1 ratio, the student would 
have to use. many more than 
sixty trials. 



T**m 4-JL Hopeful ly £ the 
rough ratio will be greater 
than 2,5 to 1 and less than 3.5 
to 1, in order for the rounded- 
off ratio be 3 to 1 



Tabic 4 1 should show total;/of approximately 15:30: 15* 



Table 4-2 





Number \)f 
Brown-seed 
Offspring 


. Number of 
White-seed 
Offspring- 


• Total 






Rough 
ratio 


t 


P 


Rounded-off 
ratio ' 


t 

i 


0 



Problem Ursa* 4-2- Note that 
the student ts told to discuss 
the results with you. You may 
find that he needs to discuss 
even more the approach to 
the problem Cross 3-1 
should result in all brown 
beans (Bw) Cross ^2 should 
result in 2 brown, and 2 white 
beans (2 Bw and 2 ww). 
Cross =:3 should result In 
4 brown beans (2 BB and 
2 BwX 



\Vhen the data is entered ii>to Table 4-2, it shotlld shdw approximately 
45: 15, i>r a rounded-off ratio of 3 to L 

q 4 21 There should be close agreement. 

\ 

Problem Break 4-2 * . 

The student may use a variety of ways to solve this problem. He 
may'use the brown and clear squares in the paper bags; he may use 
the diagram method; 

Cross #1 




or he may use the "square" method: 



10 





B 


B 








w 


Bw 


Bw 






i 


w 


Bw 


Bw 


Crow #2 














^ WW - - 










Bw Bw w 


W WW 


t I 



2 



Cross #3 



Bw^ x .88 




88 88 8w 8w 



• / 



Problem Br*ak 4-3 

# 

In all likelihood, the student will find that three-bit or higher models 
are curhbersome to use and usually fail to explain or predict results, 



□4-22. 



Brown 



□4-23.J^_ 



Q4_24 The resulting offspring will always be brown. 

{j4_25 Two brown seeds and two white seeds if the brown parent is 

mixed; all brown seeds if the brown parent is pure. 

Q4_2$ Using a test cross with a pure strain brown parent, the offspring 
are always brown. Using a pure strain white parent for a testcross, some 
offspring are white if the brown parent is a mixed strain. 
£24_ 2 7 The pure-strain parent will have all one kind of offspring. 
The impure-strain parent will always have two kinds of offspring. 
j-j^g When the pure-strain white-bean plant is used, there will be 
two kinds of Offspring. When the pure-strain brown-bean plant is used , 

all offspring are alike (brown)/ ■ . ■ 

1 brown to, 1 white with mixed-strain brown parent; 4 brown 
to 0 white with pure-strain brown parent 




4-2t. Students should include 
both ratio* in summing up. 



Problem Break 4-4, You 
should probably accept as an 
©kwrlmont "the' crosaFog "of* 
several generations of the 
smooth pea scads to sae If 
there wera any variations, 
averf though the Intent of the 
problem breal^ was to use a 
test cross. 



Problem Break 4-4 



Set up a test cross between the smooth peas and some wrinkled 
>eas. If all the offspring are smooth, then the smootlj parents were 
pure strain. If some of the offspring arc smooth and some are wrinkled, 
then the smooth parents were not pure strain. 



r 



Chapter 5 

Either Heads 
or Tails 



The student Is referred to 
statement 4 of the two-bit 
model at the beginning of this 
chapter. Actually that state- 
ment doesn t tell which bit 
does the masking. Bui a look 
at Figure 5*f does. The four 
children of Grandfather fcnd 
Grandmother Smith being 
tasters strongly suggests that 
"taste" is the dominant bit 



□ 5-1 . !t will taste bitter to those who fcan taste it. About 30% will tas te 
nothjng. 

r~lS-2. There was no taste. " * 

r)5-S. There should be no "in-between" responses. 



ns-4 Chew a piece of untreated p aper. 

T^fe "taste" bit appears to mask (he nontaste bit. 



□ 5-5. 



ns-fl. a single T bit is present, the person will be a taster. 




Figure 5-1 



12 



□5-7. 



□5*. 



TT or Tt 



Tt 



j-jjj^ TT o r Tt. but more likc j^TT : ~- 

□s-io.J^lAjM?I^ a pure strai n bcca ' use , ,f hc 
'theoffs pruiR of the matin g would probabJxjrcset^or^ 

parent. . — - * . 

r-i. « Parents A have two differ ent features. They have offs pring 
LJa-ii — — — 

with 2 different fea uiresjtjs possible that unattached ej ^ojb^sjsmf^ 

inR attached earlobes. 

rjS-12. _garent B probably has 2 bits for unattached_ ear]dbe^hjld 
B probably has o.tie bit for attached and one bit for unattach edeartobe* 



Dg 13 Since parents B produced all offsprinj j^thjm^^ 

lobes, the probability is that the female is pure sj rain^Acxcjrdjn^ 

the two-bit model, when two, different p ure^trahi^a^ 

their offspri ngjviUj resemble one of the p jirents. _ — __ 

q^ 14 Answers'will vary, _ — 

OJi 1ff Answers will vary depen d i ng on student's obJ eryjanW, 

□S-16 Answers will vary dependin g pn students observation^ 



□H7.J : ■ • ' ~^ 

□5-18. JI : ■ : : 1 " " ' 77 ~ 

n^o Sharon Johnson, Marj^y^^ 

□5-19 — ~ — « ( 

no^tonguc-roUinR featurejhiuhe^ 

thexjnusL^^ 

best probability is for Mark to bcJX 



□ 5-20.JL 

\ 



2, 



( 
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Problem Qreek The f*Hft>lem Break (M 

chart. made from their own or 

"j»wAriH8«r-aiTii:' - af^usr tst— — — ~ 

»«mbi* Figure 5-3 in the text. Family Tree Chart 

Be sure that a key to the «' 
symbols ua*d is included. 



Problem IBhrweA The chart 
should resemble Figure 5-4, 
but It may not have as man/# 
' "branches/' Encourage stu- 
dents to complete thre* gen- 
erations If poeslbJ*. 



TaNe 6-1, Check this tab** 
carefully to be sure that the 
atudent gets the Idea of 
reading" the punched card 
arid properly recording the 
data from It. If the procedure 
ia mastered here, TabJee 
6*2. 6-3. and <MJ. 

which follow, have a much 
batter chance of being dona 
correctly. 



Problem Break 5-2 



Tongue-Rolling Chart 



Chapter 6 
Meet the 
Ninsect 



Ninsect Differences 
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ne-1. Each ninse ct is made up of a different set of features- Thus, 
^cordi^ m0<id< cach Qf the ^ njn sects ha$ a diffcrcnt 

b it for each featu re. 

• — * ■ ■ — 
« ■ — — — 

□ «"2. E^ch ninsect must have 2 bits for each feature, making a total 
of 16 bits. 



□*-3— Eg cb Parent musjjpass on 8 bits— one for each feature. 






Bits of Information 


Tit hi* H-1 
i unity u~ i 




Parent (card) 1 


Parent (card) 




Feature 


0 or d 


Appear- 
ance 


D or d * 


Appear- 
ance 


Appearance of 
Ninseel .Oflsnnnu 


Eve color 

[block (D) or white (d)) 












Bodv color 

[striped (D) or plain (d)) 












Body shape 

{chunky (D) of slender (d)) 






• 






Stiitacr 

[present (D) or absent (d)) 












^ Lee length 
[long (D) or short (d)j 












Antenna 












(straight (D) or curly (d)) 












Wing pattern 

(j^ain (D) or spotted (d)) 












Wing size 

(large (0) or small (d)] 




■r 









D black 



Table 6-2 



Feature 
Eye color 

(black (D) tfr ^hite (d)| 
Body color 

[striped (D) ojr plain (d)] 
Body shape i 

[chunky (D) | or slender (d)| 
Stinger '[ 

[present (B) or absent (d)] 
Leg length 

[long (D) or short <d)l 
Antenna 

[straight (D) or curly (d)] 

Wing pfltern 

(plain <D) or spotted (d)] 

Wing $ize 

(large (b)ifor small (d)| 





Bits of InformAion 






Parent (card) # I 


Parent (card) #2 




D or d 


Appear- 
ance 


D or d 


r Appear- 
ance 


Appearance of 
Ninscct Offspring 






s 


\ 

/ 






\ 


•4 4 




> 

4 

> 

i . * " x : 








□ 6-5. Chancc 

□ Four combinations 



Table 6-3 



Feature 



Bits of Information 



Parent (card) # I 

^ Appcar- 
D br d ancc 



Parent (card) #2 



D or d 



Appear- 
ance 



Appearance* of 
Ninscct Offspring 



Eye color 

(black (D) or white (d)) 
Body color 

[striped (D) or plain (d)] 
Body shape 

(chunky (D) or slender (d)) 
Stinger 

(present (D) or absent (d)J 
Leg length 

(long (D)(or short (d)J 
Antenna 
^ (straight (Q) or curly (d)] 
Wing pattern 
(plain (O) or spotted (d)) 



Wing sizi? 
(large (D) of sftall (d)J 



Table 6-4 



Feature 



Bit$ of Information 



Parent (card) # 1 



D or d 



Appear- 
ance 



Parent (card) #2 



D or d 



Appear- 
ance 



Appearance ^f 
Ninscct Offspring 



Eye color 

(black (D)'or white (d)J 
Body color 

(striped (D) or plain (d)J 
Botfy shape 

(chunky (D) or slender (d)J 
, Stinger . 
1 (present (D) or absent (d)] 
Leg length 

(long (D) or short (<J)| 
Antenna \ 

(straight (^or <;urly (d)J 
» Wing pattern 
(plain (D) or spotted (d)) 
Wing site 

' (large 4D) or small (d)] 



\ 
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, Feature 



Bits of Information 



Parent (card) p: I 



D or d 



Appear- 
ance 



Parent (card) #2 



D or 



Appear- 
ance 



Table 6-5 



Appearance of 
Ninscct Offspring 



Eye. color . 

(black (0) or white (d)) 
Body color 

(striped (0) or plain (d)] 
Body shape 

(chunky (D) or slender (d)J 
Stinger 

* (present (D^ or absent (d)( 
Leg length 

(long (O) or short (d)J 
Antenna 

[straight (Q) or curly (d)] 
Wing pattern 
(plain (0) or spotted (d)] 
Wing size 

(large (D) or spiall (d)) 



Feature 



Bits of Information 



Parent (card) # 1 



D or d 



Appear- 
ance 



Parent (card) #2 



D of d 



Appear- 
ance 



Table 6-6 



Appearance Of 
Ninscct Offspring 



Eye colpr 

(black (D) Qfe-white (d)} 
Body color 

(striped (P> or plain jd)] ^ 

Body shape . 

(chunfcy (O) or slander (d)] 

Stinger 

(present (D) or absent (d)] 
Leg length 

(loftg (D) or short (d)J 
Antenna \ 

(Straight JJD) or curly (d)] 

Wing pattern 

(plain (P) or spotted (d)J 

Wing size 

(l*rgc (D) or small (d» 



6-7 and **. Check to so* 
that students hav© deter 
mined the noffspring charac- 
teristics and not Just c*^ied 
those of the parents 



Tablet 6-3, *-4, e-5, This 
second group of spaces tor 
the tables is provided so that 
thfc student can record the 
results from Problem Break 
6-1, where the ninsect game 
Is played % over again. 



Problem Break Encour- 
age students to review the 
activities on the two-bit model 
t6 try to establish a pattern for 
predicting. Fronrv their past 
exr>erience. what dcxw It sig- 
nify if all 4 noffspring 

a. show a dominant feature? 

b, show a recessive feature? 
What significance is there to 

a, 3 dominant, 1 recessive? 

b. 2 dominant, 2 recessive? 



7 : 1 and 7-2. Failure to answer ' 
these questions indicates a 
need for remedial work with 
Excursions 7-1 and 7-2 



□ 6-7 _^ crs wi,! var y de F >enc,m B on thc cards used, 

rj^rn The studen ts should find differences in all four, since the chance 

jl'^ " ~ ~ L - 

thartwo noffspring will ever be alike is rather remote. 



Problem Break 6-1 

j 

The purpose of these problem breaks is to get the student io report 
the procedure to get more applied practice in using the two-bit model 



Problem Break 6-2- 



4 



Consult Figure 6-5 and combine the cards for noflsprings "B," "C," 
and "D," Record these data in Tables 6-4, 6-5, and 6-6 in your Record 
Book and complete the right-hand column of each table. 
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Chapter 7 , nj-l. The , studen * should infer that sometimes masking docs not 
Problems, occur; instead, bits of pieces tend to blend. 

Problems, ~~ 7~~~ ,7 "~ 

Problems n7 - g - A PP arent| y thc masking of one bit by another is linked to the 

sex of the individual. 



SG 





Excursions 



( ) 
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The sperm is pr opelled by a whiplfte tail. 

I. -lJ ■ • — * — - — " 1 ' ' 



1. This question may not bo 
answered by the student if 
the optional activity on frog 
speqn was not performed. 



□1 »>> d > •> and f ) 



□ 2. 



The statements as written cannot be measured, and they do not 



list the things you must do to identify the objects. 



Weieht is the force measured in newt6ns when a body hangs 
□ 3.« 5 — — 

vertically from a force measurer _ 

Force is something that causes a change in motion or A change 



b. 



in shape of an object, and it is measured in newtons. 



Pure strain is a strain that shows no variation over several 



generations. 



Excursion 1.-1 

More on 
Offspring 



Excursion 1-2 

Writing 

Operational 

Definitions 



The conclusio n should be that the optimum temperature for 

□ 1 . ^ — 1 ■ ' " ~~ " 

raising fruit flies is about 80°-fr5°F. 



Excursion 1-3 
Temperature 
and Life Cycle 



32 



t 



Excursion i-4 
A Pyramid of 
Grandparents 



10. There is a tendency for 
the student to confuse "in- 
crease" and "rate of In- 
crease '* In a series of num- 
bers like 2,4,6.8.10, the num- 
bers are Increasing but the 
rate of increase is constant. 
In a series like 2^16,25jCtne 
numbers are increasirig and 
so is the rate of Increase 



Q1. 

□ 2.. 

□ 3.. 
□4.. 



32 



62 



64 



No 



Chance 



j-j 6 About 90 years ago 



□ 7. 



None of them 



hancc 



Up 




□ 9. 

Q10 " * S ' ncrca $ m 8- 

Answers will vary. Accept most of tjhem, since the student can 
hardly be expected to know about mutations. 
q 12 Because there are ever more people producing offspring* 



Problem Break 1. The stu- 
dent answer might Include a 
diagram that shows how two 
or more pyramids fit together. 



Problem Break 1 



The student should conclude that through interrelationships between 
pyramids of ancestors, common ancestry can be explained. 



Excursion 2-1 

Ratio 

Simplified 
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2 brown to 1 colorless 



q 2 3 boys to 2 girls (or 1.5 to 1) 
•5 children lo 1 adult 



□3.. 



4 red to 3 yellow to 2 orange to 1 green* 



3a 



Tab* 1 



Possible j. 
Combinations 


Results from 
60 Tosses 


Nickel Dime 


Heads Heads 




Heads Tails 




Tails j Heads 




Tails Tails 


L ■ ■ — ■ — n 



fexcursion 4-1 
Don't Flip 
over This 

Table 1/ Check to see that 
students haven't just fitlod in 
"15" for each combination. 
Thla would be a highiy un- 
likely result in actual tossing. 



\ 



Out of 60 losses, the student should have approximately 15 for each 
of the four possibilities. 

q 1 Answers will vary. They should be close, when rounded off, to 
\ for eac^i combination. 



Rgur* 3 



0%)b 



0 



Pure-etraln 
white-bean 
parent (%) - b 



Pure-strain <^) B 
■ [ brown-bean ' 



parent 





(ji) 6b 







The student should get \ Bb in each of the four squares. 
Q2 ' brown to 0 white, i.e., all brown 



Figure 4 



First-generation offspring 



Flmt-generation 
\ offspring 



' {'/*) 60 






; — i— i 



Figure 3. The fot*r spaces 
should be filled as follows; 
JBb JBb 

■ }Bb JBb 



Figure 4- The four spaces 
should be filled as follows: 
\ BB \ Bb 
JBb jbb ' 
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U 3 Three brown to I while, or 1 BB (brown) to 2 Bb (brown) to 
bb (white) 

□ 4 BrOWn , „ 

□s. Whitc , ■ ' 

Three brown for every 1 white 



1 V * 



Excursion 6-1 
A Bit More 
About BHe 
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□ 1- 



Two bits arc needed for each feature. 



Q2 A chromosome, or all the bits from one parent 
p a A set x>f features, or t^e genes from one parent, or the bits of 
information worn one parent 



□4,. 



8 



\ 



□5.. 
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On the chromosome 



□7. 

j-j 8 One set comes from one parent, and the other set comes from 

... — - : | - r~ 

the other parent. ! ' / 



Problem Br*ak 1 



The student is encouraged to read further if he has an interest in 
hereditary mechanisms. 



Prototoin Break 1. You may 
want to havo the student list 
the books that h* has road 




Table 1 



Excursion 6-2 

Peas Again, 
But Double 
Trouble 



Possible Bits of Information 

from Smooth, Yellow Parent (SsYy) 







SY 




sY 


sy 




SY 


SSYY 
smooth, 
yellow 


SSYy 
smooth, 
yellow 


SsYY 
smooth, 
yellow 


SsYy 
smooth, 
yellow 


Possible Bifs of 
Information from 


Sy 


SSYy 
smooth, 
yellow 


SSyy 
smooth, 
green 


SsYy 
smooth, 
ycfllow 


Ssyy 
smooth, 
green 


Smooth, Yellow 
Parent (SsYy) 


sY 


SstY 
vV smooth, 
yellow 


SsYy 
smooth, 
yellow 


ssYY 
wrinkled, 
yellow 


ssYy 
wrinkled, 
yellow 


* 




SsYy 
smooth, 
yellow 


Ssyy 
smooth, 
green 

^-r- * — 


ssYy 
wrinkled, 
yellow 


ssyy 
wrinkled, 
green 
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Students may choose any two 
of the features listed in the 
excursion. For exempt*, stjp- 
pose they choose eye color 
(B.b) end body color (S 4 s). 
The first cross will be be/ 
tween BBSS end a bbes, as 
follows: 



bs 



bs 



BS 


BS 


BbSs 


BbSs 


black, 


black, 


striped 


striped 


BbSs 


BbSs 


black, 


black, 


striped 


striped 



The second crow will be be- 
tween two of the flrst-geners- 
tion BbSs. as shown. 



Tabl* 2 



jj to 4, or 3 to l 
P12. 12 to 4, or 3 to 1 



Smooih, ycllow-sccded plants 


7 

9 


Smooth, green-seeded plants 

— ■ 


3 


Wrinkled, yellow-seeded plants 


3 


Wrinkled, green seeded plants 


1 





BS 


Bs 


bS 


bs 


BS 


BBSS/ 

black, 

striped 


BBSs 
black, 
striped 


BbSS 
black, 
striped 


BbSs 
black, 
striped 


Bs BBSs 
black, 
striped 


BBs& 
black, 
plain 


BbSs 
black, 
strij^d 


Bbss 
black, 
plain 


bS 


BbSS 
black, 
striped 


BbSs 
black, 
striped 


bbSS 
white, 
striped 


bbSs 
white, 
striped 


bs 


BbSs 
black, 
striped 


Bbss 
black, 
plain 


bbSs 
white, 
striped 


bbss 
white, 
plain 



Excursion 7-1 
Red, White, 
and Pink 
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m. When red and white bits are found together in the sam e plant, 
neither one dominates. Instead, there\ is a blending, or incomplet e 
dominance, resulting in a blended color.bink. Thus, when a pink plan t 
is crossed with a pink plant, l red flower (RR), 2 pink flowers. (RW), 
and I white flower (WW) result 



37 




£1 i 



1 and 2. It was felt that a 
capital "W" would bo more 
meaningful tQ the student for 
the white bit than a lower- 
case letter, duo to the fact 
that neither red nor white is 
completely dornlnant 



Excursion 7-2 
Hair Heirs 



(Pink) 





R 


W 


R 

(Pink) 


RR 

(red) 


*4--rw 

(pink) 


W 


RW 
(pink) 


WW 

(white) 



nr 2 pink and 2 white flowers resu lt. 
(Pink) 





R 


W 


w 


RW 


WW 


(White) 


pink) 


(whjte) 


w 


RW 


WW 




{pink) 


(whjtc) 



j-j-j Because in males, b masks B. 
Q2 Because in females, B masks b. 



□ 3. 



3: 1 



r 



IMyure 2. The correct letters 
for the bits are given to the 
Mudent at the end of the mx~ 
cunjjon. You may havejo ex- 
plain why-eome persof* h*v« 
more than one kind of pain) 
of bite. 



tO 



O 



oi 6mi 

Wi 01 



o 



1 




□4._jt_m ust be altered lo corr elat e the feature with the sex o f the 
, individual. • 



Excursion 7-3 

Boy Or Glr! No responses required for this excursion. 



Excursion 7-4 rii. No > the rat «os arc new. 

A Royal Problem n2 Sometimes one bit is ma sked and sometime th. 



eems tQ 



be masked. 



□ 3. 4 male bleeders and (Tfemale ble eders 
PI4. Answers will vary. , 



□ fr_An swers will vary; only a few will Ruess correctly that bleed ing 
jonly ocKirs when a singl£defect ive gene is pr esen t and that this only 
occurs when a Y-chromosome is p resent. . ' 



nt.... $tlK> ents witl temi 1° snv " Y -"- " though . the X -chromosome is the 
correct one. 



□T. 



•. Nonbleeder 
c Nonbleeder 



b, Nonbleeder 



d. Bleeder 



□f. 1 tlc bleeding, son received (he Y-chr^mosome from his father. 

* " ' ' " """*■" " r r " 

and the defective X b -chromosome from his mother. This same bleeder's 

brother received a Y-ch romosom» from his father but a normal 

" " "T" " ' — — : H*. , — , 

X N -chromosome from his mother. Thus the first s on was a bleeder 
'and the second one was normal. 



Som e of the males received a normal X N -chromosome from their 9. There have been ex^eme/y 



mother. 



f~l10. No sons coulc * De bleeders, because to be sons they .would have 
to have received the Y-chromosome from their father and a normal 
gene (either X)/rom their mother, Daughters would all carry the defec- 
tive gene, bu t none wbuld be bleeders. Their sons (grandsons) could 

y |— — . — ' ' — i — 2 . 

be bleeders. 



rare cages of female 'hemo- 
philiacs reported. For physio- 
logical reasons. It is, 'almost 
Impossible f or rany<rt these to 
survive puberty. 



[ 



ni White (blanched) ; 



p] 2 The plants w er e colorless like those in Problem Break 3*1, but 

- r-, - e . , , . ^_ . 

all these plants are white while only a few of the oth<ys were white. 



da. 



No 



q 4 All. the seeds were from the same lot. TKus, they were all the same 
seeds, except that the germinating environment was changed. , 



Excursion 7-5 
I Wonder Where, 
the Color WerHZ\> 

Remember that this excur- 
sion continues for 10 days or 
more, and all responses may • 
not be made at th? same 

time. 



r 



DS.-^!!!j5!L to _ wit l P rob »t)ly pr e dict the restoration of color; however, 
_accept^ny answer since it is a prediction. Some plants will revert to 



gf een in 24 hours, others wilf remain white for a much longe r'timc. 
ne The sunlight^or light 



Excursion 7-6 ni Answers will vary. 



One* Two, 
Pickup Sticks 



n 2. Answers will vary 



\ 



n3 Both" students should have picked up more nonmatching sticks. 
R4 The explanation should indicate that matching sticks are more 



difficult to see. 



R5 The more nearly alike the moth color and the tree color are, the 
harder it will be for birds to see them. 

ne Light-colored moths would be least likely to survive, and dark- 

' " — — ■ 

^ colored moths most likely to survive. - 

n7 The moth population will become^darker in color. 



me^d; 
ivjr' a 
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n8 Protective coloration tends to fav<*r' an imals whose coloTtends to 
blend them into their surroundings. As a result, light-colored moths 
would be eaten in greater numbers and so there would be less of them 
available to reproduce. At the same time, dark-colored moths would 
tend to escape predation and^ey would successfully reprodu ce, thus 
increasing the numbers of dark moths in the population. 



q 1 Answers will vary. 

[-j2. Answer should vary with the particular feature mentioned. 



or 



No 



□4- 



Yes 



ns_ Answers will vary, but student should indicate his awareness of 
what actions he should take to opt imize his physical a nd mental poten- 
tials. 



n«. Questions ^through 10 should lead student to discover t hat the 
features developed because of environment are not transmitted by bits 
of genetic informatio n. 

Q7. No ' . 

□ 8.. 



No 



No 



□ 10.. 



No 



( 





ENVIRONMENTAL FACTORS 


+ FEATURES 


Sunlight 


Exercise 


Diet 


Skin tanning 


' X 


i 




Freckles " 


X 






Intelligence 






X 


Hair color 


X 






Weight 




X 


X 


Size of muscles 




X 


X 


Handedness 




X 





Table 1 



Excursion 7-7 
Do Blondes 
Have More Fun? 
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How Well Am I Doing? 



\ 



You probably wondcr v what yo 1 are expected to learn in this science 
course. You would like to knov r how well you are doing. This section 
of the book will help yqn findWnit. It contains a Self-Evaluation for 
each chapter. If you can ans^eL^aU the questions, you're doing very 
well ' \ 

The Self-Evaluations are for your benefit Your teacher will not use 
the results to give you a grade. Instead, you will grade yourself, since 
you arc able to check your own answers as you go along. 

Here's how to use the Self-Evaluatipns. When you finish a chapter, 
take the Self-Evaluation for that chapter. After answering the questions, 
turn to the Answer Key that is at the end of this section. The Answer 
Key will tell you whether your answers were right or wrong. 
- $orqe questions can be answered in.m6re than one way. Your answers 
to these questions may not quite agree with those in the Answer Key. 
If you miss a question, review the material upon which |t Was based 
before going On to the next chapter. Page references areTfrequently 
included in the Answer Key to help you review. , ■ 

On the next to last page of this booklet, there is a grid, which you 
can use to keep a record of your own progress.. 



Notes for the Teacher 



The following sets of questions have been designed for self- 
evaluation by your students. The intent of the self-evatluation 
questions isMo inform the student of his progress. The answers 
are provided for the students to give them positive reinforce- 
ment. For this reason it is important that each student be 
allowed to answer these questions without feeling the pressures 
normally associated with testing. We ask that you do not grade 
the student on any of the chapter self-evaluation questions or 
in any way make him feel that this is \a comparative device. 

The student should answer the questions for each chapter as 
soon as he finishes the chapter. After answering/ the questions, 
he should check his answers immediately by .referring to the 
appropriate set of answers in the back of hjs Studeijt Record 
Book * . ' 

There are some questions that require planning or assistance 
from the classroom teacher or aide. Instructions for these are 
listed in color on the pages that follow. You should check this' 
list carefully; noting any item that may require your presence 
or preparation. Only j^ems which require, some planning or 
assistance are listed. 

You should check occasionally to s$e if your students are 
completing the progress chart on page 53. 



I 



\ 



Part A 

You should do this self-e valuation when you have reached page 17, 
at thf point where you are told to go ahead to Chapter 2. 

Circle any of the excursions for this chapter that you completed. 
1-1; 1-2; lr3; 1"4 



SELF-EVALUATK^h) 1 



P1-1- Give an operational definition for pure strain of an organism. 



Q1-2. When you cross fruit flies, why is it important to use virgin 
female hies? • s 6 



1-5, You need to prepare 
(and maintain) a vial of fruit 
flies tor this question. Only a 
few flies will be needed, but 
be sure that the vial contains 
botfj males and females. La- 
bel the vial ' *}ue*k>h 1 -5 " An 
etherizer and , Hdftrf . lens 
must also be avaitable\This 
question calls for a persot 
check by you. 



Q1-3. How can you distinguish between an overetherized fruit fly arid 
one that is properly etherized? 



□1-4. If you Were to cross two fruit flies that were both pure strain 
for brown eyes, what do ydu predict would be the eye color of 

a. the first-generation offspring? ' • 



b. tlic secQrid-generati'on offspring? - 
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□ 1-5- Obtain from your teacher the vial of fruit flies labeled 
"Q^fcstion I -5." Etherize these fruit flies and select one male and one 
female fly. Have your teacher check whether or not you can identify 
which is male and which is female. \ 

\ 

□ 1-6. Give an operational definition of Jirsf^fineration off^n^^ 



□ 1-7. One of the main aims of this unit is to develop a model to help 
explain the patterns that appear in the way features are passed from 
one generation to the next. 

a. What is meant by the term model? l_ 



b. What are the characteristics of a good model?. 



PS ''J 



Part B 



Do not do this self-evaluation until you have completed all of Chapter 
1, including aU the fruit-fly experiments. 



K.-'ia 



Suppose you crossed fruit fties that were pure strain for black 
body with flies that were pure strait! for striped body. You may assume 
that the bit for striped body masks the bit for black body. q 

a. What, will be the body color of the first-generation offspring? 
(Include a ratio in your answer if necessary.) \ 



0 



b. What will be the appearance of^e second-generation offspring? 
(Include a ratio in your answer if necessary.) 
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X 



i6 



□ 1-2. Suppose you had a vial of red-eyed fruit flics. Describe an 
experiment that would help you find out if the flics are pure strain for 
red eyes. (Hint: Red-eye bits mask brown-eye bits.) ' 



□ 1-3. In fruit flics whenever a white-eyed female is crossed with a 
red-eyed male, only the female offspring have white eyes. All the male 
offspring have red eyes. 

a. Does the two-bit model account for this? . 

h. Explain your answer. . 



Circle the excursion for this chapter, if you completed it. 




□2-1. Obtain the two vials labeled "2-1A" and "2-1B" from the supply 
area. rr j 

By looking at the colors of the bean seeds,- predict which vial contains 
the first-generation offspring of a cross between parents each of which 
was pure strain fbr a different color. 

My prediction is v^al number __ 

Assuming that you\ prediction is correct, what will be the ratio of the 
number of bean seeVls of one color to the number of seeds of the other 
color in the second feneration? 



SELF-EVALUATION 2 



2-1. Label two vials "2-1 A" 
and "2-1 B." In vial 2-1 A. 
place about a dozen brown 
beans. In vial 2-1 B, place 
6 white beans and '6 brown 
, beans. 



□2-2.- Suppose you found there were 829 yellow kernels on an ear of 
corn and 164 dark-brown kernels. 

a. Whal is the rough ratiQ of yellow to brown kernels? 



b. What is the rounded ratio of yellow to brown kernels?. 
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Q2-3. When pure-.^in yellow peas are crossed with pure-strain green 
peas, the first-generation' peas arc all yellow. 

What will the second generation of peas look like? (Include a ratio 
in your answer.) 



□ 2-4. Can you tell if a seed is pure strain for a feature by just looking 
at the seed? 



Explain. _J , . ^ 

3 



8ELF-EVALUATION 3 Q3-1. A pure-strain smooth-seed pek plant is crossed with another 

pure-strain smooth-seed plant. 

a. Predict the appearance of the first-generatiop seeds. 




b. Predict the appearance of the second-generation seeds. (Include 
a ratio if necessary.) 



□3-2. A pure-strain tall pea plant was crossed with a pure-strain dwarf 
pea plant. All the first-generation pea plants were tall. Predict the 
appearance of the second-generation offspring. (Include a ratio if nec 
essary.) 



□3-3. Suppose you crossed two tall corn plants of the same strain and 
found that three fourths of the offspring were tall and one fourth were 
'dwarf. 

a. Is ttiis strain of tall corn plants a pure strain? ■ 

Explain your ansWer ■ , _ 



% 



b. Predict the appearance pf the parents of this strain of tall corn 
plants. 



□ 3-4. A second generation of rose plants contains 82 plants with red 
roses and 27 plants with white roses. * 

a. What do you predict was the appearance of the first-generation 
roses? « 



V 



b. What do you predict was the appearance of the original parent 
roses? 



Circle the excursion for this chapter if you completed it'. SELF-EVALUATION 4 

4-1 » 



□4-1. a. What two. thirds does a good.model help you do? 



b. What is meant by the phrase "the assumptions ^o^a model"] 



J 



□4-2. List the four assumptions of the N two-bit model 



a.., 








b. 






c 




* 
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□4-3, When two pure-strain mice are crossed, half the first generation 
offspring are males and half are females. In the second generation you 
again find that half the mice are males and the other half are females. 

* Which of the inheritance models best predicts this inheritance 
pattern? 




b. What evidence do you have thtft vpuranswej is correct? 




□4-4. A male fruit fly with straight wings is crossed with a cur|y-winged 
ferpale Fruit fly. All the first-generation offspring have straight wings. 
.Three fourths of the seccmd-gencralion offspring have straight wings,— 
and. one fourth have curly -wings. \ 

a. Which inheritance model best explains this inheritance pattern? 





* 4 


m b. Does straight wing mask curly wmg?__ 


What evidence 


0o vou have to support your Answer? 




* 

- ci Were the original parents pure stiain? 



' - 1 

□4-5. Suppose you bought some marigold seeds at the store and 
.wondered whether -this variety was a pure strain or not. Describe an 
experiment that you^ could do to test whether .these flowers are pure 
strain. 
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□5-1. Explain me meaning of the following statements. 

Curly hair is dominant when crossed with straight hair. 



SELF-EVALUATION 5 



b. Straight hair is recessive when crossed with curly -hair. 



□ S-2. The diagram below represents four pea seeds. 

AM 

Y 

© ® © ■ © 

Yellow" Green Yellow Green 



r 



m. When the plant grown from seed A is crossed with the plant from 
seed B, all thejfirst-generation seeds are yellpw. Which feature, yellow 
or green,/i5^3ominant? 



b. When the plant grown from seed C is crossed with the plant from 
seed D, some of the first-generation offspring are green and some are 
yellow. If yellow is the dominant variation, are any of the first-genera- 
tion offspring pure strain for yellow? 



Explain your answer.. 



fi. Arc any of the first-generation offspring from a cross of C and 
D pure strain for green? 



Explain your answer. _ 



5; 
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□ 5-3. The family tree below shows which members have white fore- 
locks and which have normal color forelocks. The parents arc pure 
strain for the feature. The hereditary bit*for white forelock is dominant. 
In the space below the symbol for each individual, write the possible 
pair of bits of information that the individual could have. 





White 




™H Normal 1 Q 














w 



i 


1 


1 


White 




White 




White 



Man 
Woman 




□ 5-4. Bean seeds may have bits for brown color (B) or for white color 
(b). Th^follpwing combinations are known. 

Bean #1 BB t r 

Bean #2 bB .* 
Bean #3 Bb 

Bean #4 bb ' 

a. Which bit is dominant? 1 . 



• b. What is the color of Bean #1?. 

c. What is the color of Bean #2?. 

d. What, is the color of Bean #3?_ 
•- What is the color of Bean #4?. 
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Have you done the Self-Evaluation Test for Chapter 1, Part B, yet? 
If you have completed .Chapter 1, you should have done the test for 
Part B by now. 




Circle any of the excursions for this chapter that you completed 



6-1; 6-2 



r 



SELF-EVALUATION 6 

0 ' 



□•ML You are going to have a chance to create an Iggy offspring. The 
tables below show the bits of heredity information carried by each of 
the parent Iggys. 



0-1. You may have to loan 
coin for this question; 





Bits of Information 


— Iggy Parent A 


1. 


Round ears (H) 


4. Large nose (H) 




Round cars (T) 


Small nose (T) 


2. 


Straight antennae (H) 


5. Plump body (H) 




Curly antennae (T) 


Thin body (T) 


3. 


Black eyes (H) 


6. Short legs (H) 




White eyes (T) 


Long leg7(T) 






Bits of Information— 


-Iggy Parent B \ 



1 . ruuiicu cure ^ i ; 
Round cars (H) 

2. Straight antennae (T) 
Straight antennae (H) 

3. Whitf eyes (T) 
White eyes (H) 



4. Large nose (T) 
Small nose (H) 

5. Thin body(T) 
Thin body (H) 

6. Long legs (T) 
Long legs (H) 



Bits of information are passed on by chance. Flip a coin for each 
pair of bits to decide whether the heads (H) bit or the tails (T) bit will 
be passed on to the Jggy offspring. Record the bits that are passed on 
in the table below. L . 





* - * 


Feature 


Parent A Bit 


Parent B Bi^ 


Iggy Offspring Features' 


I. Ears - .. 








2. Antennae 








3. Eyes 








4. Nose . * 








5. Body 

c 






i 


6. Legs 






*— « ■ - — 
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Now complete the Iggy Offspring features column, making use of 
the fact that the following .bits 1 arc dominant 

Pointed oars Large nose 

* Curly antennae PluAp body 

Black eyes Short legs 



\ 



□ l£5L Here your chaftce to try some real planned parenthood!, 
perhaps you didn't really l^e how your Iggy offspring looked when 
you used chtvnce in selecting fhe information bits he got from his 
parents. You can't get away froth chance as determining which bit is 
passed on, but maybe if you set up properly the bits that yon choose 
from, you can guarantee the kind of offspring you will get. 
Let's sec if you can figure out how to do it. ■ 
First, select what features you want in ydur new Iggy offspring ^nd 
write them in the table below. 



Features X Wa^nt In 
My Iggy Offspring 


Information Bits in 
My H&y Offspring 


P*rejtt A Bits 


Parent B Bits 


, Ears- 


4 

. ( 






Antennac- 


/ 






Eyes- 








Nose-i 


T . T — 1 — — ' " 

i 


* 


4 


' Body- 




^— — . 1- 




Legs- 


— r 1 ; 

wj ' . 1 1 




„ — i 



Next, by consulting the table showing which bits are' dominant, 
determine what bits your Iggy offspring" needs to have to look the way 
you have decided. Write in the table the bits he could have; 

Finally, determine wh.at.bits each parent must have so that no matter 
which bit is passed on, your Iggy offspring gets the bits that he needs. 



SELF-EVALUATION 7 



Circle any of "the excursions for this chapter that you completed. 
7-1; 7-2; 7-3; 7-4; 7-5; 7-6; 7-7 - w ■ r . \ 
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O 7-1. Briefly explain by using the two-bit model how features are 
passed from human parents to their offspring. 




□7-2. •. If a red shorthorn bull is bred with a' white shorthorn cow, 
ail the offspring are roan (brownish-red) in color. Explain hjow you 
might modify the two-bit model to explain this phenomena. 



b. If two roan offspring were mated, what do you predict would be 
the color or colors of the second-generation offspring. (Include numbers 
if necessary.) 



c. Predict what two information bits for color a red shorthorn bull 
has. ' ff 



^pl 



am. 



□7-3. Now that you have had a chance to expand your two-bit model, 
try question 1-3 of Part B again: In fruit flies whenever a- white-eyed 
female is crossed with a red-eyed male, only the female offspring have 
white eyes. All the male offspring have red eyes. Use your expanded 
two-bit model to explain why this occurs. 




SELF-EVALUATION ANSWER KEY 



SELF-EVALUATION 1 
^Part A 

1-1, You should have said that a pure strain is one that will produce generation after generation 
of offspring that arc identical in the feature you are observing. Figure )-3 shows this well. 

1-2. Jf the female has previously^mated, the offspring will reflect the characteristics of the previous 
mating rather than the mating tHat you planned.* This would confuse the experimental results 

1-3. The wings of an overethenzed fruit fly are spread, and the wings of a properly etherized 
one are folded. Check over Figure I* I if you had difficulty. 

,1*4. You should have realized that crossing two identical pure-strain flies will produce generation 
aAer generation of flies with the same feature. Thiv was cart of your operational definition of 
pure strain in question .1-1, 

1-*. If you had difficulty etherizing the flies, you should review Activities 1-3 to I-7. If your 
problem was in separating the male and female flies, take another look at Figure 1-2. 

1-C You should havesaid that the first-generation offspring are the children of the original parent 
pair 

1-7- You coirfd have defined a model in many different ways. However, your answer should 
have wid that a model is something that is used to explain and predict observations. 

fc. Good models are usually simple enough to be usod to explain the observations made, 
and they should be able to predict and explain ftiture observations. 



SELF-EVALUATION 1 * f 
Part B 

•> r ~~' . ■ 

1-J* a. Your answer should have indicated that al| the first-generation offspring will have striped 
bodies. This is because the striped bit masks the bit for a black body. % 

fc. Three, fourths of the second-generation fYuit flies will have striped bodies *nd the other 
one fourth will have black bodies. If you had problems with this, you should review the ideas 
of the two-bit model in Chapter 4. 



5o 



1-2. There are twt> different experiments mat you could perform. 

a. You could hnve mated the red-cyed flics and looked for variations in the eye color in the 
first and second-generation offspring Remember that a pure strain is one that will produce 
generation after generation of oflspring that show no change in the feature. Sec this in Figure lO 

b. The other experiment you could have performed would be a test cross between the red-eyed 
flies and some purc-sirain brown eyed flics. If your flies were pure strain for red eye*, all the 
first-generation offspring should have red eyes. If you have forgotten how to do a test cross, you 
should review the section on test crosses near the end of Chapter 4. 

1- 3. a. You should have indicated that the two-bit mode! will not account for this pattern of 
tnhcri tancc. 

I*. According 4o the two-bit model, all the first-generation Offspring should have shown one 
of the features. Since this pattern shows some link between the sex of the fly and the eye color, 
the two-bit model cannot account for it. This pattern is caused by a "sex-linked feature" and 
is discussed in Excursion 7-^2. 

SELF-EVALUATION 2 

2- 1. You should have selected vial 2-1 A as the one containing uSc>flrst-gcncration offspring of 
a cross between two different pure-strain parents. The color inherited from one of the parents 
should completely mask the color from the other parent in the flat generation. The beans in 
vial 2- IB arc just a mixture of beans, of two different colors. 

If you had planted the beans from vial 2- 1 A to test your prediction, you would have obtained 
a ratio of 3 brown beans to I white bean in this next generation. Look over your data in 
Figure 2-2 if you got this wrong, , 

2-2. a. The rough ratio is about 5.055 to I. 
b. The rounded ratio is 5 to 1. ^ 
Excuralon 3-1 will, help straighten you out jf you had problems with these calculations 

2-3, You should have predicted a ratio of 3 yellow^ peas to I green pea in the second generation. 
If you had the colors mixed up, look carefully at the results you recorded in Figure 2-2. 

2- 4. You should have predicted that you cannot tell whether a seed is pure strain just by looking 
at it The feature you sec may be masking another feature. The brown beans in the first-generation 
offspring of the cross of pure-strain brown and pure-strain while beans did this. However, as 
you become more familiar with which feature will mask another, you may be able to make some 
pretty intelligent guesses as to whether certain features arc pure strain or not 

SELF-eVALU^Tloh 3 

3- 1. You should have predicted for both a and b that all seeds in both generations will be smooth. 
This inheritance of identical feturcs is part of your definition of a pure* strain. 

3-2. 'There, will be a ratio of 3 tal) pea plants to I dwarf pea plant. You sfitold have been able 
to tell that there would before of the tall variety, because all the first-generation offspring were 

J \ " ' • 

3-3. a^You should Ijave indicated that these arc not pure-strain corn plants. If they had oeen, 
then their offspring would have been tall. 

b. The parents of the com plants were nurc strain. One was tall and the other was dwarf. 

3-4. m. The first-generation roses were all red. * . " 

b. One of the parent roses was pure-strain white and the other was pure-strain red. 
If you had difficulties with questions 2. 3, or 4, you should go back and review the sections 
from Activity 3-3 to Problem Break 3 I. You need to understand this well before going on-to 
Chapter*. ' , -W 
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SELF-EVALUATION 
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4-1. * You should bavc indicated that a good model is one thai accurately describes your 
observations and makes accurate predictions. 

fc. You may have answered thb question ui many ways. However, you should have indicated 
that the assumptions are the statements or thtngj that must be true if the model is to work. 

4-t. You may have used different words to express your answer but the ideas should be the same 
a. Each individual has two bits of information for each feature, and these bits determine ihc 
appearance of the individual. * 

I*. During reproduction, each parent passes on to the offspring one bit of information about 
each feature. 

O- Which of the parent's two bits is passed on to the offspring is determined by chance. 
A One bit of information for a feature may mask the other bit of information for the same 
feature. 

4-3. A. The one-bit model best predicts this pattern of inheritance. 

fc. The thing that should have convinced you that it was the one-bit model that was correct 
was the half-and-half split between the features in each generation. If you had problems with 
thii question, you should review the ideas of the one-bit rnodcl oi> page 44. 

4-4, a The two-bit model best describes this pattern. 

la. You should have said that straight wing docs mask curly wing. You can tell this from 
the fact that all the ftrst-gencraUon offspring have straight wings. 

c Unless the original parents were pure strain, one for straight wing and the other for curly 
wtng. you would not gel the thrcc-lo-onc ratio of features in the Second-generation offspring. 

♦-S: You could have used several different experiments to lest this. The best Would be to cross 
the plants and sec whether the future generations show any variation in features. A lest cross 
would be difficult to do because you would need to fcnow what features were masked and then 
obtain a plant that was pure strain for the masked features. 



SELF EVALUATION 5 

S-1. a You should have indicated that the information bit for airly hijr masks the bit for straight / 
hair when both arc present in the same individual. - * 

b. This time the straight haV information bit is masked by the bit for curly hair 
If you had problems with this, take a look at the discussion of recessive and dominant bits 
on page 61. 

M. a. You should have said that the yellow bit is dominant. You can tell this from the informa- 
tion that all the first- generation offspring arc yellow. «« * 
ta, None of the plants can be pure strain for yellow. 
One of the parents is pure strain for green color (yy) so that any nrst-gcncrauon X 
offspring must have at least one of these bits. 

C Some of the offspring arc pure strain for green. 
The clue to this is the statement in the question that \ . . some of the seeds of the first- 

generation offspring arc green " Since green is the recessive bit, the only way you can have 

green seeds is if the plant is pure strain for green. 

The chart below shows the correct information bits. The strategy for attacking this problem 
b as follows: One parent is normal so she must be (ww), since normal color is recessive; all the 
Ant-generation offspring have white forelocks so they must be mixed (Ww) and the other parent 
must be (WW). Since a normal child is produced in the second generation, the oufcide individual 
(far right on second line) must also be mixed (Ww). The second-generation offspring are the normal 
combinations of (WW). (Ww), and (ww) that you would expect. If you had problems with this 

check over Figure 5-1 again. jgy 
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5- 4. a. You should have recognized (hat the brown bit is dominant because it is symbolized by 
a capital letter. 

b. Brown 

c. Brown 

d. Brown 
White 

Review the section on dominant and recessive bits if you had difficulties with this question. 

SELF-EVALUATION 6 , 

6- 1. You could have many possible answers for this question. One thing to check though is whether 
you matched up the lggy offspring features with the bits correctly. Look over the table of dominant 
features again lo make sijrc that your lggy offspring features correspond to the bits hat he inherited. 

•-2. Once yon have written down the bits that the lggy offspring should have, the rest is easy. 
Just make each parent pure strain for that feature so that no matter which bit is passed on, the 
lggy offspring will have the samc'sct of information bits. 

EXAMPLE: 



Feature Wanted 


Offspring Bits 


Parent A 


Parent B 


Jlound cars 


rr 


rr 


IT 


Curly antennae 


Aa / 


- AA 


aa 



SELF-EVALUATION 7 
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7-1. Your answer should mention the following points. 

a. Each parent has two iqformation bits for each feature and passes one of the two on to the 
offspring. 

b. Which bit is passed on is determined by chance. 

o. The offspring receives one bit from each parent and his features are determined by hU 
particular combination of bits. »«* 
If you had difficulty with this question, look over Excursion 7-6 again. 
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7"* You mifchl have changed your model so that when an individual has one bit for each 
color, his coal color is a new color In Lhft c*$c> A bit foi red color (R) combines with a bit for 
while color (W) to produce a roan offspring (RW). 

fe. From your work with the two-bit model, you should We predicted that one quarter 
wti! be white (WW), one half will be roan (WR or RW). ind one quarter will be red (RR). 

e. A red bull muf f s be pure strain for red. If he had any informaUon bits for white, his 
color would be roan (RW). 

If you had difficulties with this question, check over Excursion 7-1 again. 

7-4. With your expanded two-bit model you should have had no difficulty in predicting that the 
bit for eye color and the bit for sex are linked and arc pawed on to the offspring as a single 
package. Sec Excursion 7-2 for an explanation of this. 
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My Progress 



Keep track of your progress in the course by plotting the percent 
correct for each -Self Evaluation as you complete it. 

Percent correct * Number correct m 
K \ Number of questions 

To find how you are doing, draw lines connecting these points. After 
you've tested yourself on all chapters, ^you may want to draw a best-fit 
line. But in the meantime, unless you always get the same percent 
correct, your graph will look like a series of mountain ^eaks. 
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